Objective-To determine the effectiveness of regional intensive therapy units.
Introduction
A working party of the Association of Anaesthetists of Great Britain and Ireland that examined the provision of intensive care services in Great Britain recommended that smaller intensive care units (those with fewer than four beds and fewer than 200 admissions each year) should be closed. ' The development of regional units would mean that the transfer of critically ill patients between hospitals became more common.
To make the best use of any regional unit both the selection of patients for referral and the time at which those patients are transferred are important. The factors affecting outcome other than the severity of the illness and variables related to the illness have not been studied in the United Kingdom. Our preliminary data suggested that outcome may be influenced by additional factors.' In this study we aimed to determine whether the duration of critical illness before referral to a regional unit affects outcome and to identify whether outcome varied according to the referring hospital.
The physiological variables required to assess patients' severity of illness by the acute physiological and chronic health evaluation (APACHE) scoring system were recorded.3 The severity of the patient's illness at the time of referral was calculated from the most recent data before transfer. If information on two or more variables was not available the patient's score was not calculated, but if any one variable was missing the previous recorded value was used or the value was assumed to be normal. The time between the onset of the critical illness and the time of transfer was noted. The patient's age, diagnosis, and eventual outcome at the regional unit were recorded.
STATISTICAL METHODS
Data that were not normally distributed were analysed with the Kruskal-Wallis and Wilcoxon's rank sum tests. Frequency distributions were examined by the %2 test. Logistic regression was used to test the effect of increasing duration of admission before transfer on eventual outcome while controlling for the effect of differing APACHE scores on mortality. This was performed on a mainframe computer with the statistical package BMDP 175. ' To provide an expected probability of death for each APACHE score in the retrospective part of the study the scores on admission for all other patients (n=408) admitted direct to the regional intensive therapy unit from other wards and departments in the regional hospital between July 1985 and June 1987 were calculated. Isotonic regression (pooled adjacent violators algorithm)' was used to calculate expected mortality for each score (range 0 to >30). This method was chosen because of the non-linear nature of increasing mortality with increasing score. ' The overall mortality of patients admitted to the intensive therapy unit during 1984-7 was stable, but it fell between August 1987 and July 1988 (26% v 1855%). This fall was most pronounced in those patients admitted with an APACHE score of >20 (p<0-01) and may have been due to the introduction of a new antibiotic regimen.6 The expected probability of death for the patients admitted directly (n-270) during the final year was calculated separately from the APACHE score on admission, the number of deaths, and isotonic regression.
Patients and methods
We examined patients transferred to the intensive therapy unit in a regional teaching centre. The transfer was performed by a specialist secondary transfer team from district hospitals in an area serving a population of 2 5 Equation for calculating the probability of survival for a patient with a given APACHE score and duration of admission before transfer (in weeks): secondary transfer team and the regional intensive therapy unit were uniformly applied, the expected number of deaths in these patients was derived from the individual scores and the expected probability of death in the corresponding period. Although the numbers of deaths in each group were small, the difference between the actual and predicted numbers of deaths was significant (x2=8O04, df=3, p<OO5). This was independent of the severity of illness or the duration of critical illness before transfer.
Discussion
Interpreting this type of observational study is difficult. The most rigorous approach would be a randomised double blind trial in which patients were allocated either to receive treatment in the regional unit or to remain at their district hospital. Such a study, however, would be complex to organise and might be considered unethical.
Direct comparison between patients transferred to an intensive therapy unit and patients admitted directly to it is not ideal. Although the severity of illness of the patients is similar, the clinical categories are not. For example, few patients are transferred with severe bleeding or after cardiorespiratory arrest, two common reasons for direct admission to regional units. Also, the patients admitted directly are at the onset of a critical illness whereas the patients who are transferred may have been ill for some time. Nevertheless, the severity of illness and the derived probability of death of patients admitted directly are the only available figures with which to compare the patients who are transferred.
Several factors should be considered before these results are interpreted. Firstly, the decreasing probability of survival with increasing delay in transfer may reflect the natural progression of a complex critical illness. Indeed, Chang et al showed that the death of patients in intensive therapy units depends not only on the actual APACHE score but also on the duration of that degree of illness. Secondly, an unknown number of patients will have responded to treatment at their district hospital and not required transfer. Finally, deaths of patients in the regional intensive therapy unit are undoubtedly influenced by events occurring once the patients have reached the unit. During each period considered, however, the treatment regimens in the regional unit were unchanged and seemed to have been Our results show that early referral to a regional intensive therapy unit may decrease mortality in patients with complex critical illnesses. Regional units cannot cope with all critically ill patients, and excellent facilities are now available in many district hospitals, although referral to the regional unit will still be required for certain specialist management. It is difficult to identify the ideal time to refer patients, but these results suggest that sicker patients benefit from early referral and that the mortality of those patients transferred after 10 days is such as to make the benefits of further management in an intensive therapy unit questionable. This study also confirms the American findings of variation in outcome between hospitals.9 The results from the four district hospitals seemed to be independent of the patients' severity of illness. The reasons for this are not clear, but continued audit may help to identify them and result in increased effectiveness and efficiency of regional intensive care services.
